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(57) ABSTRACT 

Moving data to a remote system and performing computa 
tions at the remote system. A method includes receiving from 
one or more users a plurality jobs. The one or more jobs 
specify both data to be operated on and the operations to be 
performed on the data at the remote system. At a data service, 
one of the jobs to upload to the remote system in priority over 
other jobs in the plurality of jobs is selected. The method 
further includes beginning to upload the prioritized job 
including staging data from the job. At the remote system, 
once a portion of the data has been received, a service in the 
remote system begins to perform the specified operation on 
the data for the prioritized job. Beginning to perform the 
specified operation is performed prior to all of the data from 
the prioritized job being uploaded to the remote system. 

20 Claims, 3 Drawing Sheets 
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SMART DATA STAGING BASED ON 
SCHEDULING POLICY 

BACKGROUND 

Background and Relevant Art 

Computers and computing systems have affected nearly 
every aspect of modern living. Computers are generally 
involved in work, recreation, healthcare, transportation, 
entertainment, household management, etc. 

Further, computing system functionality can be enhanced 
by a computing systems ability to be interconnected to other 
computing systems via network connections. Network con 
nections may include, but are not limited to, connections via 
wired or wireless Ethernet, cellular connections, or even com 
puter to computer connections through serial, parallel, USB, 
or other connections. The connections allow a computing 
system to access services at other computing systems and to 
quickly and efficiently receive application data from other 
computing system. These connections have allowed for the 
proliferation of cloud computing. 
Moving from localized computing to cloud computing has 

posed several challenges to end users, including how, where 
and when to stage data into and out of the cloud as part of 
workflows performing operations on the data. For example, it 
can be difficult to determine when and how to move data from 
a local storage to the cloud, when to operate on the data at the 
cloud, and when to move the data back from the cloud to the 
local storage. 
The subject matter claimed herein is not limited to embodi 

ments that solve any disadvantages or that operate only in 
environments such as those described above. Rather, this 
background is only provided to illustrate one exemplary tech 
nology area where some embodiments described herein may 
be practiced. 

BRIEF SUMMARY 

One embodiment illustrated herein includes a method that 
may be practiced in a cloud computing environment. The 
method includes acts for moving data from a first system to a 
second system remote from the first system and performing 
computations on the data. The method includes receiving 
from one or more users a plurality jobs. The one or more jobs 
specify both data to be operated on and the operations to be 
performed on the data at the second system the first system. At 
a data service, one of the jobs to upload to the second system 
in priority over other jobs in the plurality of jobs is selected. 
The method further includes beginning to upload the priori 
tized job. At the second system, once a portion of the data has 
been received, a service in the second system begins to per 
form the specified operation on the data for the prioritized job. 
Beginning to perform the specified operation is performed 
prior to all of the data from the prioritized job being uploaded 
to the second system. 

Another method may be practiced in a distributed comput 
ing environment. The method includes acts for moving data 
from a first system to a second system remote from the first 
system and performing computations on the data. The method 
includes, at a second system receiving from a first system 
remote from the second system, a complete description of a 
job to be performed on a set of data stored at the first system. 
The description of the job identifies computations to be per 
formed on the set of data. The description of the job is 
received in priority to other jobs received by the second 
system from the first system. At the second system, a portion 
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2 
of the set of data is received from the first system. The method 
further includes at the second system, beginning to perform 
the identified computations once the portion of the set of data 
has been received, but before receiving the entire set of data. 
The method further includes at the second system continuing 
to perform the identified computations on additional portions 
of the set of data after they are received from the first system. 

This Summary is provided to introduce a selection of con 
cepts in a simplified form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used as an aid in determin 
ing the scope of the claimed Subject matter. 

Additional features and advantages will be set forth in the 
description which follows, and in part will be obvious from 
the description, or may be learned by the practice of the 
teachings herein. Features and advantages of the invention 
may be realized and obtained by means of the instruments and 
combinations particularly pointed out in the appended 
claims. Features of the present invention will become more 
fully apparent from the following description and appended 
claims, or may be learned by the practice of the invention as 
set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to describe the manner in which the above-recited 
and other advantages and features can be obtained, a more 
particular description of the subject matter briefly described 
above will be rendered by reference to specific embodiments 
which are illustrated in the appended drawings. Understand 
ing that these drawings depict only typical embodiments and 
are not therefore to be considered to be limiting in scope, 
embodiments will be described and explained with additional 
specificity and detail through the use of the accompanying 
drawings in which: 

FIG. 1 illustrates first and second systems that in this 
example include a local system and a "cloud' system remote 
from the local system, and systems for sending jobs from the 
on-premises system to the cloud system; 

FIG. 2 illustrates a method of moving data from a first 
system to a second system from the perspective of the first 
system; and 

FIG. 3 illustrates a method of moving data from a first 
system to a second system from the perspective of the second 
system. 

DETAILED DESCRIPTION 

Previously, systems have been configured to treat data stag 
ing, whereby data is moved from a first system to a second 
system (Such as data center systems), and computation inside 
the second system (whereby operations are performed on 
data) as two separate activities and to manage them accord 
ingly. For example, data may be moved from a local system to 
a remote system (such as a so-called "cloud based system) 
where computations will be performed on the data at the 
remote system. As used herein, local and remote are used to 
distinguish the two systems and to indicate some distance in 
either logical or physical proximity to each other. In some 
examples, the local system may be local to end users, however 
this is not absolutely required. For example, local may simply 
refer to the fact that the system is local to, and owned by an 
enterprise whereas the remote system may be a system only 
shared by the enterprise with other enterprises. 

Ignoring the fact that computations on data correlate with 
data input and output introduces inefficiencies on remote 
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system resources. Some embodiments described herein 
address these inefficiencies by combining computation at 
remote systems with data staging from a local system to the 
remote system, the remote system being remote from the 
local system. For example, once data from a local storage has 
started to be staged to a remote system, computations can be 
begun on the data. In particular, once a partial portion of data 
has been moved to the remote system, computation work 
flows can be started even though an entire dataset has not been 
staged to the remote system. Further, embodiments may be 
configured Such that if there are multiple computations placed 
by a user into a queue of jobs, a data service can choose the 
priority in which jobs are moved into the remote system so as 
to efficiently use various resources, including local system 
resources, remote system resources, network bandwidth 
resource, etc. while still ensuring that jobs are performed to 
meet priority constraints, time constraints, usage limits, etc. 
Further, within a given job computations are performed on a 
given data set. Different portions of the data set may be 
prioritized for staging over other portions of the data set So as 
to efficiently perform the operations at the remote system. 
As each computation iteration only requires its portion of 

input data to start, and its output does not depend on the other 
iterations to complete, it is possible to start iterations while 
input data to otheriterations is being transferred. Also, output 
data can be transferred back to the local system while other 
iterations are still in process. 
As noted, some embodiments described herein implement 

activities of staging data into a remote system as part of a 
clusterburst to remote system workflow. By making data as a 
first class citizen, the cluster will take data as a job resource 
when implementing a scheduling algorithm. This is beneficial 
in that the scheduler is aware of the data dependencies of a job 
and can orchestrate data staging in conjunction with running 
the job. Thus, a portion of data can be staged to the remote 
system. Operations can be begun on the data while other 
portions of the data for the job remain at the local system. 
Remaining portions of the data can be staged to the remote 
system as needed given that the scheduler is aware of the data 
dependencies and can stage the data to the remote system as 
needed at the appropriate times. Further, jobs and data can be 
staged to the remote system based on job run time, priority, 
position in the queue and data size. This can produce much 
more efficient usage of remote system and network resources 
and reduce job turn-around time. Further, this may be benefi 
cial in that the data service in a scheduler can handle data 
movement for a user, make Sure data is in the right place 
before and after job execution, and clean up unused remote 
system storage. This can free the user from many of the tasks 
for managing a data lifecycle explicitly. 

Illustrating now additional details, and with reference to 
FIG. 1, an example is illustrated. FIG. 1 illustrates a local 
system 102 and a remote system 104, which in some embodi 
ments may be a so called "cloud computing based system. In 
this description, "cloud computing may be systems or 
resources for enabling ubiquitous, convenient, on-demand 
network access to a shared pool of configurable computing 
resources (e.g., networks, servers, storage, applications, and 
services) that can be provisioned and released with reduced 
management effort or service provider interaction. A cloud 
model can be composed of various characteristics (e.g., on 
demand self-service, broad network access, resource pooling, 
rapid elasticity, measured service, etc.), service models (e.g., 
Software as a Service (“SaaS), Platform as a Service 
(“PaaS), Infrastructure as a Service (IaaS), and deploy 
ment models (e.g., private cloud, community cloud, public 
cloud, hybrid cloud, etc.). 
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4 
As illustrated at step 1, a client 100 prepares data in a local 

storage 106 at the local system 102. In the example illustrated, 
local storage may include, for example, a database 108, a file 
share 110, a distributed cache 112, etc. Preparing data in a 
local storage 106 at the local system 102 may include for 
example generating and storing data, or otherwise creating 
data for storage in a storage system. 
As illustrated at step 2, the client 100 submits a job to a 

scheduler 114. While in the example illustrated, the scheduler 
114 is illustrated as being implemented in the local system 
102, it should be appreciated that in other embodiments, the 
scheduler 114 may be implemented partially or wholly in the 
remote system 104. The user may be able to specify job input 
and job operations or computations as job metadata as part of 
the job submission to the scheduler 114. The scheduler 114 
will treat those job input data as a resource. Treating the input 
data as a job resource means treating the input data as a 
resource that the job requires. For example, just as computer 
hardware might be treated as a job resource needed to perform 
a job, as the job needs computation resources on which to run 
the job, input data could be treated as a needed resource for 
the job. 
When the scheduler 114 determines that the job will (or 

may) run in the remote system 104, the scheduler 114 will ask 
to start data transportation for the job as illustrated at step 3 by 
putting the data in a remote system staging queue 116, at a 
cluster data service 118, for transport. Notably, while the 
cluster data service 118 is illustrated in the local system 102, 
it should be appreciated that in other embodiments, the cluster 
data service 118 may be implemented partially or wholly in 
the remote system 104. 

Jobs can be prioritized in the queue 116. That is, jobs are 
not necessarily performed in the order that they are placed 
into the queue. The data service can choose the priority in 
which jobs are moved into the remote system 104 so as to 
efficiently use various resources, including remote system 
resources, network bandwidth resource, etc. while still ensur 
ing that jobs are performed to meet priority constraints, time 
constraints, usage limits, etc. For example, in some embodi 
ments, the priority of the job in the queue 116 may be decided 
by one or more of the order the job was placed in the queue, 
the time to perform a job, data transportation time, job prior 
ity, remote system resource availability, network resource 
availability, super user specification of job priority, etc. For 
example, a job may be given priority over other jobs simply 
based on the amount of time the job has been in the queue 116 
as compared to other jobs. Jobs that take a long time to run 
may have higher priority when remote system resources are 
being less utilized and lower priority when remote system 
resources are being more utilized. Jobs that consume large 
amounts of network resources to be staged to the remote 
system 104 may have lower priority when network usage is 
already high and higher priority when network usage is lower. 
JobS may be manually or automatically assigned a higher 
priority than other jobs based on the importance of the jobs or 
time critical nature of the jobs. Etc. The various factors could 
be weighted and used in combination Such that several factors 
could be used to determine a jobs overall priority as com 
pared to other jobs in the queue 116. 
The cluster data service 118 is in charge of transporting all 

data in the queue 116 into remote system storage 120. Steps 4 
and 5 illustrate the data service 118 staging data into the 
remote system 104 and uploading data into the remote system 
104 respectively. The cluster data service 118 can handle 
various different kinds of data and files. For example, FIG. 1 
illustrates that data may be database data in a database 108, 
flat file data in a file share 110, binary data in distributed cache 
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112, etc. The data staging progress is reported back to sched 
uler as illustrated at act 6 so that scheduler 114 can decide to 
start running the job in the remote system 104 as illustrated at 
act 7 of FIG.1. The job is performed in the remote system 104 
as illustrated at 8 and 9 by data stored in the remote system 
storage 120 being consumed by a computation job 122 run 
ning in the remote system 104 and results of the computation 
being sent back to the remote system storage 120. 
When the job is done, the scheduler 114 will receive an 

acknowledgment from the computation job 122 (as illustrated 
at step 10) and the scheduler 114 will inform the data service 
118 to collect all job results as illustrated at step 11. The data 
service 118 downloads the results from the remote system 
storage 120 as illustrated at step 12 and then sends the results 
to the on-premises storage 106 as illustrated at step 13. 
Remote system resources can then be de-provisioned or 
wiped by future jobs. As noted, data staging activities to stage 
data from the on-premises storage 106 to the remote system 
storage 120 are done in parallel with cluster computation jobs 
performed at the remote system 104. However, embodiments 
may be implemented where a job will not start running until 
the scheduler 114 issure that all necessary data is prepared for 
staging to the remote system 104 for the job so there are no 
running jobs sitting idly and waiting for data. 
The following discussion now refers to a number of meth 

ods and method acts that may be performed. Although the 
method acts may be discussed in a certain order or illustrated 
in a flow chart as occurring in a particular order, no particular 
ordering is required unless specifically stated, or required 
because an act is dependent on another act being completed 
prior to the act being performed. 

Referring now to FIG. 2, a method 200 is illustrated. The 
method 200 may be practiced in a networked computing 
environment. The method 200 includes acts for moving data 
from a first system to S a second system remote from the first 
system and performing computations on the data. The method 
200 includes receiving from one or more users a plurality jobs 
(act 202). The one or more jobs specify both data to be 
operated on and the operations to be performed on the data at 
the second system. 

The method 200 further includes, at a data service selecting 
one of the jobs to upload to the second system in priority over 
other jobs in the plurality of jobs (act 204). For example, the 
method 200 may be practiced where selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on job 
runtimes. For example, if it is known that a job will take 
comparatively longer than an average time to run, the job may 
be prioritized for upload when the second system has more 
available resources. Alternatively or additionally, the method 
200 may be practiced where selecting one of the jobs to 
upload to the second system in priority over other jobs in the 
plurality of jobs comprises selecting a job based on order that 
jobs were placed in a queue. For example, jobs that have been 
in the queue longer than other jobs may be prioritized for 
upload over other jobs. The method 200 may be practiced 
where selecting one of the jobs to upload to the second system 
in priority over other jobs in the plurality of jobs comprises 
selecting a job based on time to transport data from jobs. The 
method 200 may be practiced where selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs includes selecting a job based on resource 
availability in the second system. The method 200 may be 
practiced where selecting one of the jobs to upload to the 
second system in priority over other jobs in the plurality of 
jobs comprises selecting a job based on network availability. 
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6 
The method 200 further includes beginning to upload the 

prioritized job including staging data from the job (act 206). 
At the second system, once a portion of the data has been 

received, a service in the second system begins to perform the 
specified operation on the data for the prioritized job. Begin 
ning to perform the specified operation is performed prior to 
all of the data from the prioritized job being uploaded to the 
second system. Rather, the operations can be begun before all 
data has arrived and can be continued as data continues to 
arrive. 
The method 200 may further include staging additional 

portions of the data from the job to the second system based 
on an order that data will be operated on by the job. 

Referring now to FIG. 3, a method 300 is illustrated. The 
method 300 may be practiced in a second system computing 
environment. The method 300 includes acts for moving data 
from a first system to a second system remote from the first 
system and performing computations on the data. The method 
300 includes, at a second system receiving from a first system 
remote from the second system, a complete description of a 
job to be performed on a set of data stored at the first system 
(act 302). The description of the job identifies computations 
to be performed on the set of data. The description of the job 
is received in priority to other jobs received by the second 
system from the first system 
The method 300 further includes, at the second system, 

receiving from the first system a portion of the set of data (act 
304). 
The method 300 further includes, at the second system, 

beginning to perform the identified computations once the 
portion of the set of data has been received, but before receiv 
ing the entire set of data (ac 306). 
The method 300 further includes at the second system 

continuing to perform the identified computations on addi 
tional portions of the set of data after they are received from 
the first system (act308). 
The method 300 may further include sending results of 

portions of the identified computations to the first system 
before completing all of the identified computations. For 
example, if computations on data and results have been gen 
erated prior to completing all computations, then those results 
can be sent back to the local system 102. 
The method 300 may further include sending results of 

portions of the identified computations to the first system 
before receiving the entire set of data from the first system. 
For example, some results may be able to be computed by the 
computation job 122 prior to all data to have computations 
performed on it being staged to the remote system 104. How 
ever, this does not prevent those results from being delivered 
back to the local system 102. Rather, the results can be deliv 
ered when they are ready irrespective of whether or not all 
computations for the job have been completed or not. 
The method 300 may further include continuing to receive 

additional portions of the set of data from the first system. The 
additional portions are received in an optimized order based 
on the identified computations to be performed on the set of 
data. For example, the scheduler 114 may be aware of what 
data is needed and the order that the data is to be operated on 
to complete the job. Thus, the scheduler can stage data to the 
remote system 104 as needed and in an order based on com 
putations to be performed at the remote system 104. 
The method 300 may further include, at the second system 

service, prior to receiving the complete description of a job to 
be performed on a set of data stored at the first system, 
sending to the first system an indication of the amount of 
resources available at the second system service. In some 
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such embodiments, the priority the job is determined based on 
the amount of resources available at the second system. 

The method 300 may be practiced where the priority of the 
job is determined based on run times of jobs at the first 
system. 
The method 300 may be practiced where the priority of the 

job is determined based on time to transport data from jobs at 
the first system. 

Further, the methods may be practiced by a computer sys 
tem including one or more processors and computer readable 
media Such as computer memory. In particular, the computer 
memory may store computer executable instructions that 
when executed by one or more processors cause various func 
tions to be performed, such as the acts recited in the embodi 
mentS. 

Embodiments of the present invention may comprise or 
utilize a special purpose or general-purpose computer includ 
ing computer hardware, as discussed in greater detail below. 
Embodiments within the scope of the present invention also 
include physical and other computer-readable media for car 
rying or storing computer-executable instructions and/or data 
structures. Such computer-readable media can be any avail 
able media that can be accessed by a general purpose or 
special purpose computer system. Computer-readable media 
that store computer-executable instructions are physical Stor 
age media. Computer-readable media that carry computer 
executable instructions are transmission media. Thus, by way 
of example, and not limitation, embodiments of the invention 
can comprise at least two distinctly different kinds of com 
puter-readable media: physical computer readable storage 
media and transmission computer readable media. 

Physical computer readable storage media includes RAM, 
ROM, EEPROM, CD-ROM or other optical disk storage 
(such as CDs, DVDs, etc.), magnetic disk storage or other 
magnetic storage devices, or any other medium which can be 
used to store desired program code means in the form of 
computer-executable instructions or data structures and 
which can be accessed by a general purpose or special pur 
pose computer. 
A "network” is defined as one or more data links that 

enable the transport of electronic data between computer 
systems and/or modules and/or other electronic devices. 
When information is transferred or provided over a network 
or another communications connection (either hardwired, 
wireless, or a combination of hardwired or wireless) to a 
computer, the computer properly views the connection as a 
transmission medium. Transmissions media can include a 
network and/or data links which can be used to carry or 
desired program code means in the form of computer-execut 
able instructions or data structures and which can be accessed 
by a general purpose or special purpose computer. Combina 
tions of the above are also included within the scope of 
computer-readable media. 

Further, upon reaching various computer system compo 
nents, program code means in the form of computer-execut 
able instructions or data structures can be transferred auto 
matically from transmission computer readable media to 
physical computer readable storage media (or vice versa). For 
example, computer-executable instructions or data structures 
received over a network or data link can be buffered in RAM 
within a network interface module (e.g., a “NIC), and then 
eventually transferred to computer system RAM and/or to 
less Volatile computer readable physical storage media at a 
computer system. Thus, computer readable physical storage 
media can be included in computer system components that 
also (or even primarily) utilize transmission media. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
Computer-executable instructions comprise, for example, 

instructions and data which cause a general purpose com 
puter, special purpose computer, or special purpose process 
ing device to perform a certain function or group of functions. 
The computer executable instructions may be, for example, 
binaries, intermediate format instructions such as assembly 
language, or even source code. Although the Subject matter 
has been described in language specific to structural features 
and/or methodological acts, it is to be understood that the 
Subject matter defined in the appended claims is not neces 
sarily limited to the described features or acts described 
above. Rather, the described features and acts are disclosed as 
example forms of implementing the claims. 

Those skilled in the art will appreciate that the invention 
may be practiced in network computing environments with 
many types of computer system configurations, including, 
personal computers, desktop computers, laptop computers, 
message processors, hand-held devices, multi-processor sys 
tems, microprocessor-based or programmable consumer 
electronics, network PCs, minicomputers, mainframe com 
puters, mobile telephones, PDAs, pagers, routers, Switches, 
and the like. The invention may also be practiced in distrib 
uted System environments where local and remote computer 
systems, which are linked (either by hardwired data links, 
wireless data links, or by a combination of hardwired and 
wireless data links) through a network, both perform tasks. In 
a distributed system environment, program modules may be 
located in both local and remote memory storage devices. 

Alternatively, or in addition, the functionally described 
herein can be performed, at least in part, by one or more 
hardware logic components. For example, and without limi 
tation, illustrative types of hardware logic components that 
can be used include Field-programmable Gate Arrays (FP 
GAs). Program-specific Integrated Circuits (ASICs), Pro 
gram-specific Standard Products (ASSPs), System-on-a-chip 
systems (SOCs), Complex Programmable Logic Devices 
(CPLDs), etc. 
The present invention may be embodied in other specific 

forms without departing from its spirit or characteristics. The 
described embodiments are to be considered in all respects 
only as illustrative and not restrictive. The scope of the inven 
tion is, therefore, indicated by the appended claims rather 
than by the foregoing description. All changes which come 
within the meaning and range of equivalency of the claims are 
to be embraced within their scope. 
What is claimed is: 
1. In a network computing environment, a method of mov 

ing data from a first system to a second system remote from 
the first system and performing computations on the data, the 
method comprising: 

at a scheduler of the first system, receiving from one or 
more users a plurality jobs, each of the one or more jobs 
specifying both (i) data to be operated on, and (ii) one or 
more operations to be performed on the data at the sec 
ond system, the second system being remote from the 
first system; 

at a data service of the first system, selecting one of the jobs 
in the plurality of jobs to upload to the second system in 
priority over other jobs in the plurality of jobs, and 
beginning to upload the prioritized job to the second 
system, including uploading a portion of the data for the 
prioritized job for staging at the second system; 

at the scheduler, receiving notice that the portion of data for 
the prioritized job has been staged at the second system; 
and 

based on receiving the notice, at the scheduler, instructing 
the second system to begin performing one or more 
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operations for the prioritized job on the portion of the 
data for the prioritized job, where after the second sys 
tem begins to perform the one or more operations for the 
prioritized job on the portion of data for the prioritized 
job, wherein beginning to perform the one or more 
operations is performed prior to all of the data for the 
prioritized job being uploaded to the second system. 

2. The method of claim 1, wherein selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on job 
runtimes. 

3. The method of claim 1, wherein selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on order 
that jobs were placed in a queue. 

4. The method of claim 1, wherein selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on time to 
transport data from jobs. 

5. The method of claim 1, wherein selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on 
resource availability in the second system. 

6. The method of claim 1, wherein selecting one of the jobs 
to upload to the second system in priority over other jobs in 
the plurality of jobs comprises selecting a job based on net 
work availability. 

7. The method of claim 1, further comprising uploading 
additional portions of the data for the prioritized job to the 
second system for staging based on an order that the data will 
be operated on by the one or more operations. 

8. In a network computing environment, a method of mov 
ing data from a first system to a second system remote from 
the first system and performing computations on the data at 
the second system, the method comprising: 

at a second, receiving from a first system remote from the 
second system, a complete description of a job to be 
performed on a set of data stored at the first system, the 
description of the job identifying computations to be 
performed on the set of data, wherein the description of 
the job is received in priority to other jobs received by 
the second system from the first system; 

at the second system, receiving from a data service of the 
first system a portion of the set of data; 

at the second system, receiving instruction from a sched 
uler of the first system to begin performing the identified 
computations on the portion of the set of data; 

at the second system, beginning to perform the identified 
computations on the portion of the set of data before 
receiving the entire set of data; and 

at the second system, continuing to perform the identified 
computations on additional portions of the set of data 
after they are received from the first system. 

9. The method of claim 8, further comprising sending 
results of portions of the identified computations to the first 
system before completing all of the identified computations. 

10. The method of claim 8, further comprising sending 
results of portions of the identified computations to the first 
system before receiving the entire set of data from the first 
system. 

11. The method of claim 8, further comprising continuing 
to receive additional portions of the set of data from the first 
system, wherein the additional portions are received in an 
optimized order based on the identified computations to be 
performed on the set of data. 

12. The method of claim 8, further comprising, at the 
second system, prior to receiving from the first system remote 
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from the second system, a complete description of a job to be 
performed on a set of data stored at the first system, sending 
to the first system an indication of the amount of resources 
available at the second system, and wherein the priority the 
job is determined based on the amount of resources available 
at the second system. 

13. The method of claim 8, wherein the priority of the job 
is determined based on run times of jobs at the first system. 

14. The method of claim 8, wherein the priority of the job 
is determined based on time to transport data from jobs at the 
first system. 

15. In a network computing environment, a system for 
moving data from a first system to a second system and 
performing computations on the data at the second system, 
the system comprising 

one or more processors; and 
one or more computer readable media, wherein the one or 
more computer readable media comprise computer 
executable instructions that when executed by at least 
one of the one or more processors cause at least one of 
the one or more processors to perform the following: 
at a second system, receiving from a first system remote 

from the second system, a complete description of a 
job to be performed on a set of data stored at the first 
system, the description of the job identifying compu 
tations to be performed on the set of data, wherein the 
description of the job is received in priority to other 
jobs received by the second system from the first 
system; 

at the second system, receiving from a data service of the 
first system a portion of the set of data, wherein the 
portion of data is received in priority to other data for 
the job based on an order of computations in the job; 

at the second system, receiving instruction from a sched 
uler of the first system to begin performing the iden 
tified computations on the portion of the set of data; 

at the second system, beginning to perform the identified 
computations before receiving the entire set of data; 
and 

at the second system, continuing to perform the identi 
fied computations on additional portions of the set of 
data after they are received from the first system. 

16. The system of claim 15, further comprising sending 
results of portions of the identified computations to the first 
system before completing all of the identified computations. 

17. The system of claim 15, further comprising sending 
results of portions of the identified computations to the first 
system before receiving the entire set of data from the first 
system. 

18. The system of claim 15, further comprising continuing 
to receive additional portions of the set of data from the first 
system, wherein the additional portions are received in an 
optimized order based on the identified computations to be 
performed on the set of data. 

19. The system of claim 15, further comprising, at the 
second system, prior to receiving from the first system remote 
from the second system, a complete description of a job to be 
performed on a set of data stored at the first system, sending 
to the first system an indication of the amount of resources 
available at the second system, and wherein the priority the 
job is determined based on the amount of resources available 
at the second system. 

20. The system of claim 15, wherein the priority of the job 
is determined based on run times of jobs at the first system. 
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